How does the genetic assassin select its neuronal target?
Through many different routes of analysis, including human familial studies and animal models, we are identifying an increasing number of genes that are causative for human neurodegenerative disease and are now in a position for many such disorders to dissect the molecular pathology that gives rise to neuronal death. Yet a paradox remains: The majority of the genes identified cause neurodegeneration in specific neuronal subtypes, but the genes themselves are ubiquitously expressed. Furthermore, the different mutations in the same gene may cause quite different types of neurodegeneration. Something in our understanding of neurodegenerative disease is clearly missing, and we refer to this as the phenomenon of "neuronal targeting." Here we discuss possible explanations for neuronal targeting, why specific neuronal subtypes are vulnerable to specific mutations in ubiquitously expressed genes.